Phacelia ranunculacea sensu lato (subgenus Cosmanthus, Hydrophyllaceae) occurs on floodplains and in alluvial hardwood forests throughout eastern North America. It is comprised of herbaceous annuals with alternate, pinnate leaves and white to lavender, tubular-campanulate flowers in terminal scorpioid-like cymes. The distribution of populations displays a disjunct between the Midwest and Atlantic coastal plain, with a chromosome number of n ¼ 6 associated with the former and n ¼ 14 allied with the latter. A phenetic analysis of morphological characters was conducted using 350 herbarium specimens examined from 21 herbaria. The resulting phenogram revealed two distinct clusters of specimens that correspond to the haploid chromosome numbers. Correlation of the clusters and chromosome counts with type specimens resulted in recognition of two taxa: Phacelia ranunculacea sensu stricto and Phacelia covillei. Results of morphological analyses, a diagnostic key, species descriptions, and lists of representative specimens are provided for these two closely related species.
INTRODUCTION
The genus Phacelia (Hydrophyllaceae) is a large and polymorphic assemblage of 150-200 herbaceous annuals and perennials from Central and North America (Constance and Chuang 1982) . Historically, subgeneric classifications within Phacelia have been based on the number and orientation of ovules (Bentham and Hooker 1876 , Brand 1913 , Cronquist et al. 1984 , Gray 1875 ), but these have been recently abandoned in favor of groupings based on chromosome number. Constance (1963) argued that a ''more natural arrangement'' could be achieved by proposing three subgenera: Cosmanthus, Howellanthus, and Phacelia, based on haploid numbers of n 5 9, 8, and 11 respectively. The assumption made was that the perennial species formed the ''evolutionary stock'' for the more highly evolved annuals and thus served as the base number for each of the subgenera. Indeed the haploid numbers (n 5 8, 9, 11) account for all the chromosome numbers of the perennial species of Phacelia except for n 5 10, apparently an aneuploid derivative of n 5 11, and n 5 22 & 33, both based on a polyploid series of n 5 11. There are published chromosome data for eleven of the eighteen species in Cosmanthus Constance 1947, 1950; Constance 1949 Constance , 1950 Constance , 1963 Gillett 1964 Gillett , 1968 Murdy 1966) in which seven species have a haploid number of nine (n 5 9; including all three perennials), with n 5 5, 8, and 14 also present. The cytological characteristics that separate Cosmanthus from the other subgenera in Phacelia correlate with the distributional and morphological anomalies also present in the subgenus.
Phacelia ranunculacea (Nutt.) Constance was included in subgenus Cosmanthus in the most recent revision of the group (Constance 1949) . The species is found on moist river alluvia in well-shaded habitats of bottomland hardwood forest (Gillett 1968) . Many of these sites undergo seasonal flooding, a most unusual adaptation for a taxon in Phacelia. Nuttall (1837) first described Phacelia ranunculacea, as Ellisia ranunculacea Nutt., from the ''shady humid alluvial The purpose of this study is to reexamine the identities of the ''eastern'' and ''western'' populations of Phacelia ranunculacea s.l., with particular attention paid to populations not sampled by Chuang and Constance (1977) such as those in Ohio, West Virginia, and Indiana. The concept of a single, widespread, cytologically and morphologically diverse taxon is put forward as the null hypothesis. An alternative hypothesis proffered is that what has been historically called Phacelia ranunculacea (Nutt.) Constance represents at least two reproductively and geographically isolated entities. The primary goal of this study is to discern whether any morphological characters consistently correlate with the different chromosome numbers in these disjunct groups of populations. If any correlation can be found between morphological features and chromosome numbers then a clear definition of natural biotic units can be described, and the appropriate nomenclature applied. To this end, aspects of floral and vegetative morphology were measured and analyzed phenetically via several statistical techniques. Additional chromosome counts were obtained from populations without previously known cytological data.
MATERIALS AND METHODS
This study compared both the macro and micro-morphological features of specimens attributed to Phacelia ranunculacea (Nutt.) Constance sensu lato. Herbarium sheets were examined from the following herbaria: BRIT, EKY, F, GMUF, ILL, ILLS, IND, KNK, KY, NCU, NY, MO, MU, SMU, TENN, UC, US, VDB, VPI, WKU, and WVA. Out of approximately 350 specimens, 331 contained enough measurable vegetative features to be included in an analysis. A subset of 55 of the original 331 sheets with adequate floral material was scored for 17 additional characters. Most specimens contained more than one plant and consequently each individual served as a separate operational taxonomic unit (OTU).
Thirty-seven morphological characters were scored for each OTU (Table 1 ). The data were grouped into floral or vegetative sets, and a combined dataset. Twenty-two quantitative characters (13 floral and 9 vegetative) were coded as continuous data. Fifteen qualitative characters (11 vegetative and 4 floral) were coded as discrete values, whether the values were binary or multistate positive integers. All sheets used in the morphological analysis were fertile, and sheets used to measure floral characters had six or more ''dissectable'' flowers. Care was taken to dissect flowers that were approximately the same age in terms of phenology. For floral measurements, each flower was removed and soaked in 1% Aerosol OT for several minutes to soften the tissue for dissection. The corolla tube was split along one side with a razor blade and removed from the calyx and pistil as one piece. The corolla tube was spread flat on a microscope slide with the inner portion of the corolla tube facing up in order to view the epipetalous stamens. All the floral measurements were made with an ocular micrometer on a Wild model M3 dissecting microscope.
Two vegetative characters that proved critical to the study require further explanation and were recorded as follows (character number in parentheses; see Table 1 ): 1. on the terminal leaf (uppermost leaf on a stem, directly subtending an inflorescence), the terminal leaflet basal angle (6) was recorded to the nearest degree, (see Figure 2 in Sewell 2003); 2. stem indument was characterized by describing the differing aspects of the trichomes found along the middle portion of the stem. The section of the stem above the basal rosette of leaves and below but not immediately subtending an inflorescence, corresponding to an area between the second and fifth nodes from the base of the plant, was evaluated as to the type and arrangement of simple, unicellular hairs (10) and glandular trichomes (11). Primarily strigose, with only a few spreading or retrorse hairs, was coded as zero. Conversely, straight hairs mostly spreading or pilose, rarely appressed or ascending, was coded as one. Moniliform shaped trichomes with stipitate/capitate glands (a combination of terms from Figure 3 .12 in Walters and Keil [1975] and Figure 7 .7 in Radford et al. [1974] ) was coded as zero for sparse and short (all ,2 mm) or one for dense and long (most .2 mm).
Data for all variable characters (see Table 1 ) per OTU were entered into a Microsoft Excel spreadsheet. The Excel spreadsheet was imported into NTSYS-pc 2.1 (Rohlf 2002) for phenetic analysis. A linear transformation of the measurements was performed to standardize the data thus minimizing the effects of the different scales of measurement. The similarity interval command SIMINT (correlation coefficient code CORR) was used to build a separate similarity matrix for each dataset. The similarity matrices used in the principle components analyses (PCA) were computed by columns, which corresponded to the characters (variables). Eigenvalues and eigenvectors were calculated and plots of the OTUs against the first two principle components were made. The sequential, agglomerative, hierarchical and nested clustering method (SAHN), using the default unweighted pair group method of arithmetic averages (UPGMA), was used to produce phenograms based on the similarity matrices calculated by OTUs (i.e., rows). Cophenetic values, or coefficients of correlation (r), were computed to test how well the phenogram represented the original similarity matrix. The variation in the data explained by the character-loadings for each eigenvector, as illustrated by the first three principle components, and the distributions shown by the histograms were used as a basis for including or excluding characters in successive clustering analyses. Alternatively, characters that displayed a normal distribution and exhibited a low amount of variability according to the eigenvector character-loadings were not regarded as informative and excluded from subsequent analyses because they did not contribute to the separation of OTUs into clusters. The above procedure was repeated for each of the three sets of data and the phenograms were compared. Pairwise comparisons of all characters were conducted in Microsoft Excel using a t-test (two sample-assuming unequal variances) to check for significant differences between the groups of OTUs outlined by the SAHN clustering module. A canonical variates analysis (CVA) was performed on the groups delimited by the SAHN module to examine the variation among the groups relative to the variation found within the groups. An average within-group covariance matrix was constructed using the pooled variance-covariance (POOLVC) module and input into the CVA module to test if the groups were indeed statistically different.
Chromosome counts were performed on material from populations in the following counties visited during the spring of 2001-03: Lawrence (Ohio), Wayne (Missouri), and Pike (Indiana) (see Appendix B in Sewell 2003 for location data for all populations visited by the author). Flower buds were harvested from the field to provide material for counts, fixed in a saturated solution of paradichlorobenzene (PDB) for approximately 4-6 hours, and transferred to Farmer's solution (3:1; ethanol: glacial acetic acid) for long-term storage. Meiotic counts of anther material followed Belling's iron-acetocarmine protocol (Johansen 1940 ) and were examined with an oil immersion lens of an Olympus BH-2 light microscope. Specimens collected by the author that correspond to chromosome counts are populational vouchers. Populations with counts, including those performed by others in the past, were mapped onto the phenogram and scatter plots of morphological data for comparison.
RESULTS
Characters that were not only variable but that could also separate OTUs into groups were deemed as informative, the establishment of which was needed to help evaluate any connection between morphology and chromosome number. Preliminary data analysis revealed some bimodality in the histograms of terminal leaf length/width ratio (5) and corolla lobe width/ length ratio (33), however the most distinctly bimodal character was terminal leaflet basal angle (6) (Sewell 2003) . Scatter plots of terminal leaflet basal angle versus each of the above characters displayed two distinct clusters of OTUs (Sewell 2003) . However, most of the separation was accounted for by the terminal leaflet basal angle. Mapping the presence/absence of stem pubescence data onto the scatter plots displayed a direct correlation and reinforced these clusters. Appressed hairs and small/sparse glands corresponded strongly with wider than long corolla lobes, longer than wide terminal leaflets and acute terminal leaflet bases. Conversely, spreading hairs with large/dense glands displayed a match with obtuse terminal leaflet bases, as well as terminal leaflets and corolla lobes with dimensions closer to a 1:1 ratio. Simple hairs and glandular trichomes were scored as separate characters; in no case were plants observed that combined appressed hairs and large/dense glands or spreading hairs with small/sparse glands.
Principle components analysis (PCA) was used to investigate variability in the data and illustrate how the variation was partitioned among characters. Exploration of the floral and vegetative dataset revealed 30.8% of the total variation was accounted for by the first principle component (PC I), with 15.9% and 10.3% of the variation represented by the second (PC II) and third (PC III) principle components respectively (Table 2 ). An ordination plot of OTUs against the first two principle components ( Figure 1A , 1B) reflected the same morphological separation observed in the bivariate scatter plots. Cluster analysis of all the floral and vegetative characters produced a phenogram with two groups of OTUs that corresponded to the separation portrayed by the ordination and bivariate scatter plots. The correlation coefficient (r 5 0.83) calculated from the phenogram based on all the floral and vegetative characters depicted a moderate to good fit of the cluster analysis in terms of representing the original similarity matrix. The next step was to ascertain which, if any, of the characters were more responsible than others in the formation of the two groups of OTUs observed in the floral and vegetative phenogram.
The considerable correlation amongst the characters that represent most of the variation in the data and those with bimodal distributions facilitated the designation of characters that were the most informative. According to the eigenvector character-loadings, two floral and three vegetative characters; corolla lobe width (24), sepal length (31), terminal leaflet basal angle (6), midstem pubescence (10), and midstem glandular trichomes (11); contributed most of the variation as expressed by PC I ( Table 2) . None of the characters appeared to add an appreciable amount of variation to PC II and PC III relative to the first principle component. Although the terminal leaflet length/width ratio and terminal leaflet length exhibited some bimodality in the histograms, according to PCA neither was appreciably variable. On the other hand, sepal length accounted for a significant amount of variation in PC I (Table 2 ), yet the character distribution was somewhat normal across all OTUs (Sewell 2003) . Corolla lobe width/length ratio, the variable with the sixth highest character-loading according to PCA, had a bimodal distribution and thus was substituted for sepal length in the cluster analysis of the five most informative characters. The resulting phenogram (Figure 2 ) produced the same separation in OTUs observed in the ordination projection and scatter plots. In addition, the clusters were tighter and the correlation coefficient indicated an extremely good fit (r 5 0.97) compared to the results of clustering on all floral and vegetative characters. An ordination plot based on a principle component analysis of just the vegetative characters ( Figure 1B) revealed the same separation in clusters as the plot constructed from the floral and vegetative dataset ( Figure 1A) . The eigenvector character-loadings pointed to the high degree of variation in terminal leaflet basal angle, midstem pubescence and midstem glandular trichomes. These terminal leaflet and stem characters were the same three most variable vegetative characters indicated by the PCA of the floral and vegetative dataset, and had character-loading values that were almost identical. A phenogram (Figure 3 ) based on the dissimilarity matrix of these characters duplicated the same separation in clusters as the clustering analysis of the five most informative floral and vegetative characters. Principle components analysis of only floral characters failed to demonstrate any separation in OTUs. Furthermore, clustering analyses on all character permutations produced phenograms that were discordant with those generated by the vegetative and floral/vegetative datasets. Canonical variates analysis corroborated the separation found by the principle components analysis and UPGMA clustering. In addition, the CVA results confirmed that the n 5 14 and n 5 6 groups were statistically different and that all specimens were assigned to the correct group.
Meiotic chromosome counts from populations in Lawrence County, Ohio, and Pike County, Indiana revealed a haploid complement n 5 14. Individuals from Lawrence (OH 0201 & OH 0202) and Pike (IN 1001) counties exhibited a morphology consistent with specimens from North Carolina, Virginia, Maryland, Washington, D.C., Illinois, and Missouri ( Figure 2) . A haploid complement n 5 6 was found from a population in Wayne County, Missouri. Morphological analysis of the Wayne County (MO 0501 & MO 0502) material reflected a similarity with other populations in Missouri as well as those in Arkansas, Kentucky, Tennessee, Illinois, Mississippi, and Indiana (Figure 2 ). Vouchers supporting previously reported chromosome counts were highlighted in Figure 1 and correlate precisely with the morphological differences.
The bivariate scatter plots, ordination plots, phenograms, and canonical variates analysis demonstrated the same phenotypic differences between the two groups of OTUs. Just as different chromosome numbers were linked to the differing morphologies in the phenograms (Figures 2-3) , the same trend was observed when mapped onto the ordination plots of OTUs against the principle components ( Figure 1A, 1B) . In addition to the clusters in all the figures being commensurate, the individual OTUs were equivalent as well. Thus, the solid bar in the phenograms, the darkened triangles in the ordination plots and the darkened triangles in the scatter plots denote the same OTUs. The reverse is also true concerning OTUs depicted by the gray bar and the darkened circles.
DISCUSSION
A clearer picture of the specific characters that differentiate the groups of OTUs was achieved by comparing the results of PCA and clustering analyses between different datasets. The dataset of vegetative characters produced an ordination plot similar to that of the dataset of both floral and vegetative characters ( Figure 1A, 1B) , whereas a plot using only floral characters had no discernable clusters (not shown). Similarly, the phenograms constructed using the vegetative and floral/vegetative data were congruent (Figures 2-3) , while the clustering on only floral characters produced a phenogram without any cohesive clusters. Thus, the influence of the vegetative characters, particularly attributes of the stem pubescence and terminal leaflet bases, factored predominantly in the separation of OTUs. In fact, these same characters delimit two other species in subgenus Cosmanthus. Phacelia purshii Buckl. and P. fimbriata Michx. were circumscribed based on the arrangement of hairs along the stem and the angle of the lobes on the cauline leaves (Constance 1949) . That is not to say the floral characters were altogether uninformative in P. ranunculacea s.l. On the contrary, nine of the 13 floral characters showed a significant difference between the groups outlined by the scatter plots, ordination projections and phenograms (Table 3 ). Although differences in the floral characters suggest the existence of two separate, biological entities, the usefulness of such characters in a taxonomic framework is restricted. For example, the average style length between the two morphotypes is statistically different, but the distinction between 1.32 and 1.51 mm is so small as to be useless in a diagnostic key. The same is true of the vegetative characters where seven of nine are significantly different according to two sample t-tests (Table 3 ). Although individuals with the ''eastern'' morphotype had fewer secondary sinuses and more total leaflets per upper cauline leaf compared to the ''western'' morphotype, distinguishing 1.02 versus 1.59 sinuses and 2.99 versus 2.78 leaflets is impractical. The obvious differences in terminal leaflet basal angle, the lowest pvalue among all characters in Table 5 , combined with the clear distinction in stem pubescence presence/absence data, demonstrate the usefulness of these vegetative characters in a diagnostic key. Therefore, appressed hairs with small/sparse glands, acute terminal leaflet bases, and a n 5 14 chromosome number indicate a single entity. Similarly, spreading hairs with large/dense glands, obtuse terminal leaflet bases, and a haploid complement n 5 6 suggest a separate taxon.
The null hypothesis of this study was that the specimens represented one widespread species, Phacelia ranunculacea sensu lato. The alternative hypothesis was that the study sample represented two species, P. ranunculacea s.s. and P. covillei. Based on differences in morphology and chromosome number, the null hypothesis is rejected and the alternative hypothesis is accepted. In conclusion, the validly published epithet Phacelia covillei, a longtime synonym of P. ranunculacea, should be recognized as a separate taxon. Diagnostic keys, pertinent type information, species descriptions, phenology, biogeography, representative specimens and notes are provided in the Taxonomic Treatment below. The placement of the P. ranunculacea complex both within Phacelia and the Hydrophyllaceae as a whole has been debated for years (Constance 1949 , Chuang and Constance 1977 , Gillett 1968 ). Gillett (1968) relied on chromosome number (n 5 14) and the unequal insertion of the stamen filaments on the corolla tube as evidence for suggesting a relationship with the genus Nama. The recent discovery of a chromosome number n 5 6 within P. ranunculacea sensu lato (Constance 1977 , this study), together with solitary flowers, simple leaves, and many ovules in Nama contradicts this idea. Moreover, only about 10% of the flowers dissected for this study had unequally inserted filaments on the corolla (Sewell, pers. obs.) . Constance (1940) and Chuang and Constance (1977) pointed out the superficial similarities that P. ranunculacea s.l. shares with Ellisia nyctelea L. and Nemophila aphylla (L.) Brummitt (5N. microcalyx) in terms of habit, habitat, and size and shape of the corolla. However, tribal distinctions within the Hydrophyllaceae, tribe Hydrophyleae (Ellisia, Nemophila) versus tribe Phacelieae (Phacelia), preclude placing P. ranunculacea s.l. in the former. Ellisia and Nemophila have corollas contorted in bud, swollen placentae, and a unilocular ovary. The corollas of P. ranunculacea s.l. are imbricate in bud and the two narrow placentae project into the ovary and partition it into two locules (without fusing). In addition, E. nyctelea has fimbriate corolla scales and solitary flowers whereas N. aphylla has cucullate seeds and auriculate calyx sinuses (Constance 1939) , all of which are absent in P. ranunculacea s.l. Thus, the nearest affinities are with Phacelia, and features of the corolla scales and ovules, as well as chromosome number and distribution suggest a comfortable placement within subgenus Cosmanthus.
TAXONOMIC TREATMENT
Key to the species of Phacelia ranunculacea s.l. Plants annual, (5-) 10-30 cm high at anthesis, simple or branching from near the base, the branches prostrate to erect. Stems strigose at base, the middle portions strigose, glandular with a sparse mixture of short (,2 mm) moniliform stipitate/capitate trichomes. Cotyledons petiolate, persistent at anthesis, ovate to orbicular, 0.5-5.0 cm long, 0.5-1.5 cm wide, tinged with purple, strigulose above, glabrous below. Basal leaves petiolate, pinnate, 3.0-8.0 cm long, (0.5-) 1.0-2.5 cm wide; lateral leaflets 2-6, paired, orbicular to oval, lobed or entire; terminal leaflet larger, obovate, trilobed, often with several smaller lobes. Cauline leaves petiolate, pinnate, (1.0-) 3.0-10.0 (-15.0) cm long, (0.5-) 1.5-3.0 cm wide; lateral leaflets 1-6, usually paired, orbicular to lanceolate, entire or with one to several smaller lobes; terminal leaflet larger, trilobed, often with several smaller lobes, lamina strigose on both surfaces; terminal leaflet of uppermost leaves with acute to cuneate or nearly attenuate bases. Inflorescence terminal, cymose, weakly scorpioid, 2.0-5.0 cm, 1-6 flowered, hirsutulous, glandular with moniliform stipitate/capitate trichomes; mature pedicels (5-) 8-15 mm long, spreading-reflexed to pendent. Sepals linear-lanceolate (2.5-) 3.5-5.0 mm long, 0.5-1.5 mm wide, subequal, acute, strigose on abaxial and adaxial surfaces, sparsely glandular with moniliform/capitate trichomes near base. Corolla pale violet, tubular campanulate, 3.0-5.0 mm long, 2.0-4.0 mm wide; limbs erect, 0.8-2.0 mm long, 1.0-2.6 mm wide, oblong to obovate, entire, glabrous; gland flaps inconspicuous, 0.25-0.45 mm long, reduced to two minute ridges at the very base of the tube. Stamens included, 1.0-2.5 mm long, anthers oblong, 0.3-0.65 mm long, 0.3-0.55 mm wide, introrse, filaments glabrous. Style included in flower, when mature 0.8-2.5 mm long, cleft from 1/3 to 2/3, glabrous; ovary hirsute, ovules 2 per placenta. Capsule depressed-globose, 4.0-6.0 mm in diameter when mature, markedly distended by the seeds; seeds 2-4, globose-ovoid, 2.0-2.5 mm long, brown, reticulate. Chromosome number: n 5 14 Constance 1977, Constance 1949, this study) .
Habitat and distribution (Figure 4 ). Phacelia covillei is found on the shaded rich soils of floodplains and the adjacent slopes of alluvial woods. The range includes several disjunct areas, including the upper Potomac River drainage (Washington, D.C., northern Virginia, and southcentral Maryland), drainages of the Cape Fear and Tar Rivers (central North Carolina), and parts of the Ohio River drainage (southeastern Ohio and western West Virginia). Weakley (2003) reports this species from the Roanoke River drainage in south central Virginia, though no specimens documenting this have been seen by the authors. Another report of P. covillei from western Illinois in Adams County (Gleason 1903) could not be confirmed. Excluding the populations in Ohio and West Virginia, the above distribution has been referred to as 'Appalachian' (Cronquist 1988, Gleason and Cronquist 1991) . Even with the inclusion of the Ohio and West Virginia populations, the term would be appropriate save for the occurrence of several P. covillei populations in the mid-west. The drainage of the Wabash River in southern Indiana and southern Illinois has yielded several populations and another has been located in Texas County, Missouri. The identity of the populations in Texas County may be questioned without an accompanying chromosome count, nevertheless the morphology of plants from this population undoubtedly agrees with that of P. covillei. The basal angle measurements of the terminal leaflets range from 668 to 818 and the stem pubescence precisely matches the morphology specimens with a n 5 14 chromosome count.
Phenology. Phacelia covillei flowers in late March to mid April, and occasionally at the beginning of May in the northern part of the range, with fruit set immediately following. The seeds fall soon thereafter, upon desiccation and dehiscence of the capsule.
Notes. Several factors point to a need for lectotypification of P. covillei. Watson indicated neither a collection number nor a date in his protologue. Furthermore, the original sheet at the Gray Herbarium contains material of two collections, both made by Coville at the same locality but on different dates, 5 May and 12 May 1889. The word ''type'' is written in an unknown hand above the label with the 12 May date. Indeed, in his revision of subgenus Cosmanthus, Constance (1949) did specify the 12 May collection as the type for P. covillei. However, Constance was not explicit in his lectotypification, presumably since he subsumed P. covillei under P. ranunculacea. To add to the confusion, the material on the GH sheet appears to have been switched when mounted, with what appears to be younger material associated with the label with the later date. In fact the duplicate deposited at KY is also a mixed collection but with the younger material associated with the label giving the earlier date. Despite the aforementioned uncertainty, the two plants above the 12 May label and associated with the word ''type'' on the GH sheet are designated as the lectotype as this seems the most conservative option and follows the precedent set by Constance.
Although P. covillei is rare, it is often locally abundant, and the first author has found several populations for which there were no previous records. That is not to say that the conservation status afforded P. covillei (as P. ranunculacea) is unjustified. On the contrary, the microhabitat shade and moisture requirements seem very specific, resulting in concentrated populations with well-defined boundaries, sometimes occurring on only one side of a river. Phacelia covillei (as P. ranunculacea) had been categorized as ''endangered'' and ''primary proposed'' in Maryland (Maryland Natural Heritage Program 1988) and North Carolina (Sutter et al. 1983 ) respectively, but is absent any such designation in Virginia and West Virginia (see notes under P. ranunculacea for discussion of populations in Indiana, Illinois and Missouri). and the resulting confusion is understandable considering the remarkable resemblance of these two species. This led to the application of Nemophila microcalyx to both taxa (Gray 1875) until Constance (1940) transferred Ellisia ranunculacea to the genus Phacelia. It seems that the two taxa were separated from each other at some point on most existing sheets of the type collection, with only the isotype at PH still containing a mixture.
Phacelia ranunculacea is nearly identical to P. covillei except for several subtle but uniform characters. There are differences in the type and arrangement of hairs/glandular trichomes along the stem that are most obvious on the portion approximately halfway up the main axis of the plant. Phacelia covillei has mostly appressed/strigose hairs with a sparse arrangement of short (, 2 mm) glandular trichomes, compared with P. ranunculacea which has spreading/pilose hairs with more dense configuration of longer glandular trichomes. The shape of the terminal leaflet on the upper cauline leaves also exhibits minute differences. Phacelia covillei has acute leaf bases that range from cuneate to attentuate in shape, while the leaf bases of P. ranunculacea are obtuse and rounded to almost truncate. The terminal leaflets of some of the specimens examined had basal angles very close to 908, a few degrees smaller in a couple of specimens. This was most notable for individuals from populations in the following counties: Hickman (KY), Montgomery (TN), Independence (AR), and Hempstead (AR). Remarkably, the terminal leaflets of these specimens were twice as long as wide and lacked any secondary sinuses, both characteristics that deviate considerably from the averages for the n 5 6 cytotype. Nonetheless, designating these individuals as P. ranunculacea is appropriate given the unambiguous stem pubescence and the fact that two collections from the aforementioned counties served as chromosome vouchers.
As is the case for P. covillei, the overall scarcity and narrow microhabitat parameters suggest the conservation status given to P. ranunculacea is appropriate. The local abundance of some populations and the addition of two county records during the course of this study belie the need for continued monitoring of P. ranunculacea throughout its range. Phacelia ranunculacea is listed as a species of ''special concern'' in Kentucky (Kentucky State Nature Preserves Comission 2000) and Tennessee (Somers 1989) . Conservation efforts will need to be focused on states in which P. ranunculacea and P. covillei both occur. Indiana lists P. ranunculacea as endangered (Bacone and Hedge 1979) based on populations in Vanderburgh, Pike, and Knox counties. However, the populations studied in Pike and Knox counties are P. covillei and will need to be assessed separately from the Vanderburgh County populations. Neither Illinois nor Missouri list P. ranunculacea as threatened or endangered, which may be warranted given the number of populations relative to other states, but a single occurrence of P. covillei in each state highlights the need for further investigation.
Representative specimens examined (chromosome vouchers indicated with an asterisk): Montgomery Co., T.I. Chuang 6854* (TENN, UC) ; Obion Co., T.I. Chuang 6855* (UC-2), A.J. Sharp et al. 12286 (NCU, TENN, VDB); Shelby Co., M. Pyne 12 (TENN, VDB).
